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other bit of matter toward it. This pull-
ing force is called gravity, or gravitation.
The earth and all the other planets follow
their regular orbits around the sun cen-
tury after century because they are held
in place by gravitation, and every motion
in the entire solar system is accounted
for by this marvelous force. We know
how gravitation acts, but we do not know
just what it is. Like electricity, it is one
of nature's mysteries, but its effects can
be accurately computed.
How many different motions has the
earth?
The earth is moving in three different
ways. It is rotating on its axis once in
about twenty-four hours, a motion that
gives us day and night. At the same
time it is traveling in its orbit around the
sun, making a complete revolution in one
year. This is the motion that gives us
our seasons. But the entire solar system
is traveling through space at a terrific
rate of speed, and the earth, as a part of
the system, is therefore engaged in a third
movement. This onward movement is
carrying us toward the star Vega at the
rate of about 36.000 miles an hour.
What causes the spots on the sun?
The sun is surrounded by a fiery, gaseous
envelope called the photosphere. This en-
velope is subject to terrible storms, the
violence of which is beyond human power
to imagine. At times these storms tear
great rents in the photosphere, just as a
strong wind severs a mass of clouds.
Through these holes the eye looks into
the sun itself, and the exposed places
appear like black spots. As a matter of
fact, the spots are exceedingly bright;
they seem dark only because their bright-
ness is contrasted with the much greater
splendor of the photosphere. The spots
are usually circular, but some of them are
twisted into extraordinary shapes. They
vary greatly in size. Astronomers ob-
served one in 1905 that was estimated to
"be large enough to completely cover forty
planets, each the size of the earth. Spots
of this size can readily be seen without
the aid of a telescope if the observer uses
a smoked glass.
How do planets differ from stars?
In regard to appearance, stars seem to us
to twinkle, while planets shine with a
steady light. That is because the planets
are so much nearer to us than the stars:
the latter are all far beyond the limits
of our solar system* Through the tele-
scope a planet appears as a globe, but a
star as a mere point of light. Though
stars are glowing suns shining by their
own light, and planets are dark worlds
shining- by the reflected light of the sun,
 stars do not look so bright as planets
because of the immense distances between
them and us. Indeed, it seems wonderful
that we should be able to see them at all.
What planet is encircled by millions of
moons?
Saturn is the planet which bears this dis-
tinction. Multitudes of small satellites,
each traveling in its own orbit, are jour-
neying about this wonderful planet, and
they form a system known as the "rings
of Saturn." There are two bright rings,
called the Outer and the Inner, and be-
tween the Inner ring and the globe itself
there is a faint one that is called the
crape ring, because through the telescope
it looks as if made of that cloth. The
satellites that form the rings are so small
that they cannot be distinguished from
one another, even when viewed through
the most powerful telescopes. An inter-
esting fact about the bright rings is that
they have dark rifts in them. These are
the places where moons are lacking, just
as if someone had taken an immense
broom and swept a few millions of them
away. Besides its rings, Saturn has ten
other satellites similar to our own moon.
Are the other planets inhabited?
This is a subject that is of absorbing in-
terest, but astronomers can only conjec-
ture the answer to the question. Venus
is much nearer the sun than is our earth,
but it is surrounded by a thick envelope
of clouds, which would modify the intense
heat and light received by the planet. It
is possible that life does exist there.
There is considerable evidence, on the
other hand, for the belief in an inhabited
Mars. This planet has seasons much like
our own, except that they are twice as
long. Night and day on Mars are only
a little longer than those on earth. There
are white patches at the poles of the
planet, which increase and decrease in
size according to season, and most astron-
omers believe these to be areas of ice and
snow, such as occur in the polar regions
of earth. The peculiarity that has awak-
ened the most speculation, however, is the
presence on our neighbor planet of a net-
work of lines, running with perfect regu-
larity for hundreds of miles. An Amer-
ican professor has worked out a theory
that these are artificial waterways con-
structed by a race of beings of extraor-
dinary intelligence. All we can say with
any certainty is that Mars is in a situa-
tion as favorable for habitation as our
own planet, and there is reason to sup-
pose people do live there. As for the other
planets, they differ in so many particulars
from our earth that discussion of their
habitancy becomes pure speculation,


